We report on U BV I photometry and spectroscopy for MK classification purposes carried out in the fields of five open clusters projected against the Vela Gum in the Third Galactic Quadrant of the Galaxy. They are Ruprecht 20, Ruprecht 47, Ruprecht 60, NGC 2660 and NGC 2910. We could improve/confirm the parameters of these objects derived before. Ruprecht 20 is not a real physical entity, in agreement with earlier suggestions. Ruprecht 47, a young cluster in the Galactic plane, at 4.4 kpc from the Sun is quite farther than in previous distance estimations and becomes, therefore, a member of the Puppis OB2 association. For the first time Ruprecht 60 was surveyed in U BV I photometry. We found it to be placed at 4.2 kpc from the Sun of about and 1 Gyr old. NGC 2660 is another old object in our survey for which distance and age are coincident with previous findings. NGC 2910 turns out to be a young cluster of Vela OB1 association at a distance of 1.4 kpc approximately and 60 Myr old. The spectroscopic parallax method has been applied to several stars located in the fields of four out of the five clusters to get their distances and reddenings. With this method we found two blue stars in the field of NGC 2910 at distances that make them likely members of Vela OB1 too. Also, projected against the fields of Ruprecht 20 and Ruprecht 47 we have detected other young stars favoring not only the existence of Puppis OB1 and OB2 but conforming a young stellar group at ∼ 1 kpc from the Sun and extending for more than 6 kpc outward the Galaxy. If this is the case, there is a thickening of the thin Galactic disk of more than 300 pc at just 2-3 kpc from the Sun. Ruprecht 60 and NGC 2660 are too old objects that have no physical relation with the associations under discussion. An astonishing result has been the detection in the background of Ruprecht 47 of a young star at the impressive distance of 9.5 kpc from the Sun that could be a member of the innermost part of the Outer Arm. Another far young star in the field of NGC 2660, at near 6.0 kpc, may become a probable member of the Perseus Arm or of the inner part of the Local Arm. The distribution of young clusters and stars onto the Third Galactic Quadrant agrees with recent findings concerning the extension of the Local Arm as revealed by parallaxes of regions of star formation. We show evidences too that added to previous ones found by our group explain the thickening of the thin disk as a combination of flare and warp.
Introduction
This investigation forms part of a long term project aimed at understanding the nearby spiral structure in (1973) and Vogt & Moffat (1975) although with a strong magnitude cut-off. This precluded from arriving to conclusive definitions about the extension of the Local Arm (Orion), the angular recognition (and the real entity) of the Perseus Arm and the possible trace of the Outer Arm (Norma-Cygnus). Some other efforts were carried out by McCarthy & Miller (1974) , Moffat & FitzGerald (1974) , Clariá (1974) , Reed & FitzGerald (1984ab) , Slawson & Reed (1988) , Reed & FitzGerald (1985) , Reed (1990) , all of them concerning the distribution and structure shown by the stellar components and also by open clusters. Most of the optical inspections performed in the TGQ were concentrated along the region 240
• to 280
• in longitude, including the Puppis and Vela regions. This could be done, in part, thanks to the presence of a dust-window, the so-called
Fitzgerald window (FitzGerald 1968) near the Puppis association. A thorough information on related earlier works can be found in Reed (1989) but we also suggest the contribution from Kaltcheva & Hilditch (2000) who revealed the presence of very distant blue stars in the longitude interval from 215 • < l < 275
• . Indeed, the absorption has been the greatest obstacle to observations. During the last two decades a notorious feature has been confirmed in the TGQ from the dust mapping for Schlegel et al. (1998) together with the Hydrogen emission maps from SHASSA; these two surveys suggest a symmetry brake-up in the sense that both, dust and emission (neutral gas) show a tendency to locate below the formal Galactic plane at b = 0 Our ongoing observational programme at La Plata Observatory was designed to improve parameters of known clusters and to look for those with no information at all. This is an essential task that allows us to find far spiral tracers and recognize the grand design spiral structure in the TGQ. OB2, seem to be the responsible entities of most of the photo-ionization in the nebula itself. To be remarked is the presence of the IRAS Vela Shell (Sahu 1992) , an expanding dust shell surrounding Vela OB2 with 6-8 pc radius enclosing the Gum Nebula. Behind it, the Vela Molecular Ridge (Murphy & May 1991 ), a superposition of giant CO molecular clouds, appears obscuring the farthest part of the Galaxy.
The purpose of the present investigation is twofold: on a side we want to re-discuss the parameters of five clusters in the TGQ onto the basis of a new set of photometry (one of them has never before been subject of U BV I photometry). On the other side, we want to connect the properties of these objects with the structure of Puppis and Vela associations and look for evidences of the grand design spiral structure.
The photometric observations have been complemented with spectroscopy of several stars located in the cluster regions to discard field interlopers but also to estimate the absorption law. Table 1 lists coordinates of the clusters together with their angular sizes (from our analysis, in advance).
The remaining of the paper is organized as follows. In § 2 we present and discuss the data acquisition of photometry and spectroscopy for five open clusters projected against the Vela Gum nebula. In § 3 we illustrate the procedure applied for the derivation of fundamental parameters for the cluster sample. § 4 presents a cluster-by-cluster discussion and the trend color excess. Discussion of the derived Galactic structure and our conclusions are given in § 5 and 6, respectively.
Observations and data reduction
2.1. Photometric data.
We show in Fig. 1 Details of exposure times and number of observations per filter for the five regions observed can be found in Table 2 . In all cases, very short exposures were necessary to avoid saturation of the brightest stars.
Instrumental magnitudes were obtained by adjusting the PSF using the DAOPHOT package (Stetson 1987 ) included within IRAF. To carry the instrumental magnitudes to the standard U BV I system, the following fields of standard stars were used:
5 • Ruprecht 20, standard stars from the list of Landolt (1992) and stars observed by Vogt and Moffat (1972) as secondary standards.
• Ruprecht 47, standard stars from the list of Landolt (1992) , using the 10 stars observed by Vogt and Moffat (1972) in this cluster as secondary calibrators.
• Ruprecht 60, standard stars from the list of Landolt (1992).
• NGC 2910 and NGC 2660, a set of over 30 stars observed in open clusters NGC 5606 (Vázquez et al. 1994 ) and Trumpler 18 (Vázquez & Feinstein 1990 ) was used.
The transformation equations to the standard system were of the form:
where u 2 , b 2 , v 2 and i 2 are the extinction coefficients for the U BV I bands, X are the air masses for each exposure and Hartwick & Hesser (1973) data. We are confident with the procedures we routinely undertake in doing photometry so we believe that the strong off-sets are due to zero point problems in Sandrelli et al. (1999) photometry. As for NGC 2910 we find a large discrepancy with Becker (1960) data and also with CCD data from Ramsay & Pollaco (1992) . In the case of Ruprecht 60 no comparison is available since this cluster has only one study (Bonatto & Bica, 2010) made with J, H, and K s bands of the Two-Micron All-Sky Survey (2MASS).
Spectroscopic data and MK classification
Spectra for MK classification purposes were collected at the 2.15-m telescope of CASLEO (Argentina) during several observing runs. The purpose of obtaining spectra of field stars in clusters is supported by the need of getting useful additional information from them to estimate precisely the visual absorption in 7 each direction. These stars were selected primarily because of their brightness and then for the degree of proximity to the cluster center. They were observed according to the following detail: Figure 2 shows the spectroscopic finding charts. Numbers in the charts give the star identification used in this article. All spectra were obtained with the REOSC Cassegrain spectrograph attached to the 2.15-m telescope and the Tek 1024 × 1024 detector using a 600 l/mm grating in the first order. Spectra have a wavelength coverage from 3900Å to 5500Å (the traditional MK spectral region for classification from CaII K to H lines), 2.5Å"/pixel dispersion (1800 resolution) and were reduced using standard procedures with IRAF. Our strategy for reducing cosmic rays and improve the signal/noise ratio consists in taking, at least, two spectra for each star with exposure times between 20 and 40 minutes depending on the star magnitude and seeing conditions. For the classification purpose we used MK standard stars taken with the same configuration at CASLEO and the Digital Spectra Classification of R.O. Gray "Digital Spectra
Classification" 1 and "MK Standard Stars online" spectra 2 . An estimate by eye of the accuracy of our classification yields a potential half a sub-type as maximum departure from the right classification. Table   4 shows the MK spectral types obtained together with photometric magnitudes and color indices for all clusters but Ruprecht 60. Unfortunately, most of the brightest stars in the field of this cluster are too faint (V ≥ 13 mag) to get an adequate compromise between the information obtained and a reasonable time consumption. Table 4 ). North and East as in Fig. 1 Finally we want to mention that for a number of stars discrepancies were found in the relative intensities of the K CaII lines and the spectral types assigned according to the H line intensities. This is, intensities of some Calcium lines belong to spectral types that are not exactly congruent with spectral types based in H lines. These peculiarities were found for stars in Ruprecht 20 and a description of them are given at the bottom of Table 4 . Fig. 3 to 6 are the spectrograms of every stars we have classified in our clusters.
Numbers in the figures are in our own notation indicated in Table 4 . Table 4 . 
Getting the cluster fundamental parameters
In the following subsections we describe our method to analyze each cluster. Just to put the reader in the Galactic context we show in Fig. 7 the location of each of the five clusters in this study projected against
• image of the Vela Gum adapted from the SHASSA SM-1 survey. Table 5 is a summary of fundamental parameters for all cluster as found in the literature (last raw in each cluster is the result from this work in advance). 
Cluster sizes
Accuracy in cluster parameters is achieved only when star sequences sweeping a broad range of visual magnitudes are identified and when contamination for field interlopers is minimized. In this last aspect 14 let us mention that cluster sizes are routinely used as criteria for separating cluster dominated from fielddominated regions in photometric diagrams (Vázquez et al. 2008 ). Although useful for recovering the precise locus occupied by cluster members, it is worth recalling that the cluster's linear size is a fundamental but overlooked quantity to characterize these objects. In fact, precise sizes are necessary for evaluating the cluster evolutionary status through analysis of its density and other related parameters [see Aarseth (1996) ; de La Fuente (1997); Kroupa et al. (2001)] such as the slope of the mass spectrum. Usually, cluster sizes are computed by assuming a centrally peaked spherical stellar distribution and then determining the the distance at which its radial density profile merges with the (flat) density of the stellar background. In practice, this determination is normally done either by visually setting this limit in a density radial plot or analytically by fitting a King (1962) profile to an observed radial density profile. In both approaches a spherically symmetric distribution is assumed what may not be true since open clusters are, by definition, irregular in shape. Moreover, in the case of the King profiles, it is assumed that the system is dynamically relaxed too. Since a good size estimation reduces quite considerably the field star contamination, we restrict the analysis to stars within the cluster limits.
Our starting point consists in adopting cluster center coordinates given in available catalogs (e.g. WEBDA)
and counting the number of stars found in concentric rings 0.5 ′ in width around them. Instead of using our own photometry we use 2MASS 3 data (the three bands but particularly the deepest K band) that cover The radius of each cluster (see Table 1 ) is shown by an arrows in the point where the cluster density merges with the field stellar density level approximately (solid lines in Fig. 8) . In all the cases we estimated the field density level by eye.
Finally, comparing Figs. 1 and 8 we want to emphasize that since cluster radii are larger than the areas we have surveyed our observations are entirely contained within the cluster boundaries and therefore we do not expect high contamination by field interlopers. Thus, we are confident that our observations are useful to yield realistic cluster parameters.
Memberships
Open clusters are usually not far from the Galactic plane and appear therefore projected against crowded stellar fields and immersed in regions of high absorption. This makes the membership assignment a difficult task, particularly amongst faint stars. All across this article we address memberships applying the classical method of checking simultaneously the consistency of the location of each star in several photometric diagrams (two color diagrams, hereinafter TCDs, and different color-magnitude diagrams, hereinafter CMDs).
This method is an efficient tool when membership estimates rely on a careful inspection of the TCD and consistent reddening solutions are applied. Contamination for field interlopers is dramatic in crowded fields and may lead, on a side, to bad membership assignments and, on the other consequently, to wrong cluster parameters. It happens the turn-off point position may be strongly affected by interlopers even in the bright portion of the CMDs. However, we use the (U − B) index that is much more sensitive to stellar temperature changes than the (B − V ) index (Meynet et al. 1993 ) so that the V vs (U − B) CMD is quite useful for eliminating most of A-F-type field stars contaminating precisely the vertical part of the cluster sequences, especially of young clusters.
Reddening, distances and ages
The reddening value E (B−V ) in each cluster has been computed by superposition of the Schmidt-Kaler [Dean et al. (1978) ] follows the stellar distribution this fact means the extinction law is R = 3.1. Apparent cluster distance moduli were derived then by superposing the SK82 ZAMS onto the observed cluster sequences and the cluster distances from the Sun (d ⊙ ) are obtained after removing absorption from apparent moduli. The fitting error in each cluster was estimated by eye inspection.
As for cluster ages they were derived under the assumption clusters are of solar metal content. We superposed isochrones produced by Girardi et al. (2000) onto the cluster sequences (once they have been well established) putting special emphasis in fitting not only probable members in the upper sequence but also covering the largest possible magnitude range. However, in four out of the five clusters we were forced to use two ischrones to establish an age range. Various factors such as remaining material from the star formation processes (affecting young clusters), undetected binary stars or unresolved double stars, altogether scatter stars around the mean sequence causing difficulties to achieve a good fit by a single isochrone. Inolder clusters these difficulties are amplified because of the need to fit simultaneously main sequence and red clump stars as we show in subsections 4.3. and 4.4.
Reddening and distances of stars with spectral types
Spectral types are a powerful and independent tool to estimate distances and color excesses of individual stars and become indispensable to corroborate distances to open clusters. Combining MK types and U BV photometry we can easily get the distance of individual stars via the well know spectroscopic parallax method. In the cases of stars in Table 4 we proceed to assign intrinsic (B − V ) 0 and (U − B) 0 colors based in MK types following the relations given in SK82. Intrinsic colors according to MK types and observed colors allow to get the reddening E (B−V ) and derive the A V to produce free absorption magnitudes V 0 mag using the expression given below. In a couple of late type stars the reddening turned out to be negative. We think this is due to the low reddening of these stars and uncertainties in the true colors of evolved stars. In these cases we adopt a reddening value E (B−V ) = 0.0. Combining the MK types with absolute magnitudes M V using SK82 relations we are able to get individual star distances. The main sources of errors in distances come from photometric uncertainties in color and magnitudes. This is, the formula:
leads to an error in distance ǫ(d) of the form:
where σ V and σ B−V are typical photometric errors in our sample.
This procedure has been successfully applied in Perren et al. (2012) . In the current case, we assume no error in the extinction law (R = 3.1) and no error in the absolute magnitudes (M V ) of the stars. The photometric errors of individual stars with spectral types are all below 0.04 which means that errors in distances derived with the spectroscopic parallax method are all below 10%. Table 4 , columns 8, 9 and 10, contains the estimated E (B−V ) excesses, adopted M V and distances for isolated stars with spectral types. We find the respective distances for the 10 stars with MK spectral types (see Table 4 ). According to their classifications, stars 10, 3 and 18 (our ID) are located at distances of approximately 2.55 kpc, 1.99 kpc and 0.95 kpc respectively, demonstrating beyond any doubt they do not belong to any stellar aggregate.
The distance of stars 10 and 3 are of the order of the distance of star 6 (∼ 2.30 kpc). But this last is of late evolved type, a K7III, while star 6 is a B8V and star 9 is a B9V.
In short, the CMDs and the TCD of Ruprecht 20 confirm that no cluster exists in this location but we are dealing with a sparse group of stars mostly of dwarf and giant-types. To mention is the fact that above the second knee of the ZAMS there are some stars that are hard to interpret. They are located along the path of the reddening in the TCD and could be very reddened blue stars. However, they are too faint. They could be sdB type stars but since their average absolute magnitudes are ∼ +5 and our magnitude cut-off is V = 17 mag we do not expect more than a tenths of sdB stars in our frames. Certainly, spectroscopy could help to solve the nature of these objects.
After the above analysis we understand that evidences provided by our photometry and spectral analysis are irrefutable and we conclude that the open cluster Ruprecht 20 is not a physical entity. In our opinion the connection of two red giant stars as suggested by Mermilliod et al. (2008) with this object is unrealistic.
Ruprecht 47
Ruprecht 47 also was studied by Vogt & Moffat (1972) , who carried out photoelectric photometry on 10 stars. Through these observations they placed the cluster at a distance from the Sun of 3.03 kpc but, This case is quite different from the one of Ruprecht 20. In principle, the radial density profile in Fig. 8 upper right panel shows a clean star density profile extending up to 4 ′ where it merges with the background star density. This fact suggests we are in the presence of a star overdensity. is very good and, in addition, we can track the cluster main sequence down to V = 16 mag in the CMDs.
This means a larger range of apparent magnitudes that allows to achieve a better ZAMS superimposition and therefore more precision in the cluster distance.
The cluster age was derived by matching the Girardi et al. (2000) isochrones (dashed lines in the CMDs in Fig. 10 ). The best possible matches were achieved for ages between 63 and 80 million years (7.8 ≤ log(t) ≤ 7.9). There is, as expected from the difference in distance between this work and earlier ones, a significant difference between our age value and the 117 million years from Kharchenko et al. (2005) .
We think that the age difference found is closely related with our ability to locate precisely the cluster "turnoff" point at V ∼ 1.5 mag. In fact, that is why we differ from Kharchenko et al. (2005) who derived the cluster parameters taking into account stars down to V ≈ 13 mag. Certainly, since they had no opportunity to see this point their distance and age were weakly determined.
Spectral types in the region of Ruprecht 47 include 8 bright stars listed in Table 4 and pointed out in the corresponding panel of Fig. 10 . Three of them are of B-type, one, number 2 in our notation, is an emission B5Ve star. Because of the small β-value, Vogt & Moffat (1972) suggested it is an emission object that we confirm with our spectroscopy. Inspecting distances shown in Table 4 we conclude that none of these 8 stars with spectroscopic parallaxes have chances to become cluster members since they are, on the average, twice closer to the Sun than the cluster Ruprecht 47 situated at (≈4 kpc). This negative result is very interesting since without a spectroscopic analysis most of the bright stars in this cluster would have been assumed cluster members. The astrophysical impact of such an error is clear; it produces an overestimation of the number of massive stars in the cluster head and severely modifies the cluster initial mass function value (out of the scope of the our investigation). That is why spectroscopy is so valuable. Now, it is obvious the presence of other blue stars in the TCD of Ruprecht 47 and one may wonder how much field interlopers modify the cluster parameter. We do not know the answer but we have been as careful as possible in isolating the cluster region using star counts. This said, we shall assume as likely cluster members the other blue stars in Ruprecht 47 until the contrary is demonstrated. Another interesting result from the of spectroscopic parallaxes has to do with star 10 (in our notation). This is a very early-type star, B1V, affected by an amount of reddening comparable to the rest of stars. But quite surprisingly, this object is a remote star located at almost 9.5 kpc from the Sun. If our distance estimate is not wrong, this star becomes a serious candidate to be member of the innermost part of the Outer Arm. We discuss in section 5 the interpretation of this star in the framework of the nearby Galaxy structure.
Ruprecht 60
Ruprecht 60 has been studied by Bonatto & Bica (2010) through 2MASS photometry using a decontamination algorithm developed by them. These authors stated the cluster is affected by a reddening over E (B−V ) = 0.6 and placed it at a distance of more than 6 kpc. The age they found for Ruprecht 60 is 4 × 10
This is the first time that U BV I photometry is undertaken in this overlooked object, probably, due to its weakness. In fact, images from the Digital Sky Survey (DSS) show an almost irrelevant group of faint stars concentrated in a small portion of the sky as seen in Fig. 1 (left middle panel) . Notwithstanding, our photometry that reaches stars as faint as V ∼ 21 mag is quite concluding since the radial density profile shown in the middle left panel in Fig. 8 confirms it is a true open cluster. On the other hand, the extreme weakness of the brightest stars in this object (they have magnitudes of V ≈ 14.5) precluded us from taking spectra in a reasonable amount of observing time. So, our analysis of this cluster rests upon photometric data alone. nothing we can say since our observations were not designed for detecting this type of objects. Therefore, and under the hypothesis that this cluster is solar metal content, the best fit for the set of isochrones by Girardi et al. (2000) yielded, after several tries, an age range between 800 and 1000 million years (8.9 ≤ log(t) ≤ 9)
as shown in Fig. 11 .
Our data analysis yielded results quite different from Bonatto & Bica (2010) . In fact, they have found, as seen in Table 5 , a larger reddening and a larger distance (almost 50%) than ours. And, in terms of the cluster age, ours is larger by a factor of more than 2. Even though these authors applied a less personal method (more sophisticated too) to estimate cluster parameters, we interpret that these differences (cluster size aside) come from the use of JHK 2MASS photometry. That is, getting the cluster reddening using IR photometry may lead to wrong results if one only rest on this photometry alone. As for the cluster age, 24 the isochrone matching shown in their Fig. 5 is somewhat weak mainly because the cluster main sequence displays only 2 mag in J. On the contrary, our optical CMDs show a more robust fitting not only because of the larger magnitude range but also because our isochrone matching follows pretty well the bend of the cluster main sequence.
NGC 2660
The first detailed study of NGC 2660 was carried out by Hartwick & Hesser (1973) by means of U BV , uvby and Hβ photoelectric photometry and BV photographic photometry. Since then several authors have studied this cluster as reported in Table 5 . It is noticeable that through the years different authors with The TCD, like in Ruprecht 60, is very useful to give a reasonable approximation to the true color excess affecting NGC 2660, even if there are no blue-type stars. The best ZAMS shifting in the TCD is for E (B−V ) = 0.33 ± 0.03, a value slightly lesser than previous estimates reported in Table 5 color-color diagram (lower right panel in Fig. 8 ) confirms that the absorption law R = 3.1 is completely valid in this region the absorption free distance modulus is V 0 − M V = 12.2 ± 0.15 that places NGC 2660 at a distance d ⊙ = 2.7 ± 0.25 kpc. This value agrees with those found in the literature (see Table 5 ).
A dominant feature in all the CMDs of NGC 2660 is the compact red clump at V ∼ 14.5, also noticeable in the TCD at (B − V ) ∼ 1.25 and (U − B) ∼ 0.8. Adopting the same temperament as in the case of the turn-off point of Ruprecht 60 we proceed to estimate the age of the cluster looking for the best set of isochrones embracing not only the turn-off point stars but also the evident red clump. Again, assuming the cluster's metallicity is solar, and by making use of Girardi et al. (2000) set of isochrones, we find that the best fit corresponds to the age interval 8.95 ≤ log(t) ≤ 9. Particularly good is the isochrones fitting in the V vs (U − B) CMD. Notwithstanding, the red clump of this cluster raises some controversy since we could 26 only fit simultaneously the cluster turn-off and the red clump stars in the V vs (V − I) CMD. In the other two CMDs we note the clump looks blue-shifted and becomes impossible to fit for an isochrone. This effect has been noticed too in earlier works and that raised the controversy about the metal content of stars in this cluster. Photometry is unable to resolve the controversy. Just for the sake of curiosity we have made several attempts using different metal content isochrones without achieving a satisfactory result. Clearly a profound spectroscopic analysis is needed in NGC 2660.
MK types for stars in this cluster reported in Table 4 are illustrative in terms of comparing reddening and distance derived from photometry with the same data from spectroscopy alone. Data in Table 4 shows cover the entire cluster given its radial extension (see Fig. 4 lower panel) . Photometric diagrams in Fig.   13 show an extended cluster main sequence down to V ∼ 17 mag with very low scatter around the mean location. Contamination by field interlopers is not dramatic and the cluster appears clean against the star background. As for the cluster main sequence it appears affected by a uniform reddening value that we estimate E (B−V ) = 0.22 ± 0.01 and show in Fig. 13 middle upper panel. This value disagrees with previous reports found in the literature and indicated in Table 5 . Our reddening is more than twice the found for some authors but Kharchenko et al. (2005) who found E (B−V ) = 0.34 quite unrealistic from the TCD in the middle upper panel in Fig. 13 .
We applied the same procedures used in the other clusters in this sample to derive the corresponding distance. The superposition of the SK82 ZAMS in the V vs (B − V ) and V vs (U − B) CMDs has been done for a distance modulus V − M V = 11.22 ± 0.15. After correcting for visual absorption, taking into account that the extinction law is the standard one (see Fig. 13 , lower right panel), the distance of NGC 2910 from the Sun turns out to be 1.3 ± 0.1 kpc a coincident value with earlier findings. Again we have a large discrepancy with Kharchenko et al. (2005) who found 2.6 kpc.
As for the age of the cluster we find a single isochrone able to fit the entire main sequence. This is the log(t) = 7.8 for an age of 63 Myr. That is, from our data analysis, the cluster is a little bit older than earlier estimates.
MK types for NGC 2910 in Table 4 leave only three stars with chances to be cluster members; they are stars 1 and 2 of evolved B-Types and star 6, another B-type star. The other two stars, 4 and 5 in our notation, are not members of the cluster. They are too of B-types, one of late B-type and the other is a peculiar B-type star. The remaining star with MK-types in NGC 2910 is a background F-type star. We finally show in Fig. 14 
Reddening path

The Galaxy structure toward the Vela Gum
One of the clusters in our sample is Ruprecht 20 that we have already shown it is not a physical entity.
This object is projected against the north of the Vela Gum in a region also known as Puppis association.
The other cluster in our survey also in Puppis is Ruprecht 47 (in the limit with Pyxis constellation). Puppis is an intricate zone with a stellar structure hard to elucidate. Humphrey 
Conclusions
We presented in this article the results of a photometric and spectroscopic survey carried out in five cluster located at 240 • < l < 275
• and 0 • > b > −6
• . This region comprises mostly the Vela Gum region and includes part of the Puppis association.
One of our clusters, Ruprecht 60, has been studied with U BV photometry for the first time and its parameters are now improved. Other of the clusters, Ruprecht 20, is not a cluster since neither from star counts used to construct its radial density profile nor from the photometric diagrams we can conclude that it is a true entity. It is just a random stellar fluctuation.
For the other three clusters, Ruprecht 47, NGC 2660 and NGC 2910 we have improved also their parameters.
From the point of view of identification of large stellar structures in this portion of the Galaxy we have found evidences that favor the presence in Puppis, at b • = −4, of a sort of bridge connecting two regions defined by Kaltcheva & Hilditch (2000) . Ruprecht 47 is definitely a member of Puppis OB2 and in its field we also found two blue stars related with Puppis OB1. NGC 2910 becomes member of Vel OB1 and also a couple of blue stars with no relation to NGC 2910.
Ruprecht 60 and NGC 2660 are too old objects with no genetic relation to the associations they are seen against.
As for two peculiar isolated stars we report the presence of a very distant star seen against the field of Ruprecht 47 placed at almost 10 kpc from the Sun. Ruprecht 47 is along the formal Galactic plane Arm from 220
• to 275
• . Our findings are in good agreement with previous studies (see Carraro et al. 2015) we have already performed in the sense that our evidences indicate that the Galactic plane is not only warped but also flared. This is, thin disk population shows a pattern similar to the shown by the thick disk. processed into the present compressed digital form with the permission of these institutions.
